A sandwich immunoassay for detection of Aβ(1-42) based on quantum dots.
Alzheimer's disease (AD) is the primary cause of dementia over the age of 60, affecting more than 35 million people worldwide. Methods for early diagnosis of AD are critical for the development of effective treatments to combat this debilitating disease. It was confirmed that amyloid-beta peptide 1-42 (Aβ(1-42)) is the biomarker of its early diagnosis. In this work, we present a new sandwich immunoassay method for the detection of Aβ(1-42) based on quantum dot (QDs) nanolabels and magnetic separation. In the presence of Aβ(1-42), QDs linked to magnetic beads (MB) via the formation of immune-sandwich complex and can be removed by a magnetic field. And as a result, fluorescence intensity from QDs in the supernatant decreased. Under the optimized conditions, there is a linear relationship between the fluorescence intensity of supernatant solution and the concentration of Aβ(1-42) from 0.50 to 8.0 nM with a limit detection of 0.2 nM (3σ). This immunoassay was applied to detect Aβ(1-42) in human cerebrospinal fluid (CSF) successfully.